Reduced formation of protein-associated DNA strand breaks in Chinese hamster cells resistant to topoisomerase II inhibitors.
DNA intercalating drugs and the epipodophyllotoxins etoposide and teniposide interfere with the action of mammalian DNA topoisomerase II by trapping an intermediate complex of the enzyme covalently linked to the 5'-termini of DNA breaks. This effect can be observed in intact cells by alkaline elution measurement of protein-associated DNA strand breaks. To assess the cytotoxic role of this effect, we have studied a subline of DC3F Chinese hamster lung cells selected for resistance to the intercalating agent 9-hydroxyellipticine. This subline (DC3F/9-OHE) was cross-resistant to other intercalators as well as to etoposide. Resistance to Adriamycin was associated with reduced uptake. However, resistance to 4'-(9-acridinylamino)methanesulfon-m-aniside and 2-methyl-9-hydroxyellipticinium was observed in the absence of changes in drug uptake, suggesting a second mode of resistance. DC3F/9-OHE cells formed fewer protein-associated DNA strand breaks in response to 4'-(9-acridinylamino)methanesulfon-m-aniside, 2-methyl-9-hydroxyellipticinium, or etoposide than did the sensitive parental cells. The same was true for isolated nuclei from these cells, which is consistent with a mode of resistance unrelated to drug uptake through the plasma membrane. These data suggest that resistance to DNA topoisomerase II inhibitors exhibited by DC3F/9-OHE cells is due in part to a modification of topoisomerase II activity.